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[Q2] (A) Show how can you synthesize each of the following: 

i. Ethylene glycol   

CH2

CH2

+ (H2O 

Or CH2

CH2

OH

Cl
2 + N

ii.  Ethylacetoacetate  

iii. Dioxane     

CHCH2

HO

CH
2

C

HO

 iv. Glycerol   

 

 

 

Show how can you synthesize each of the following: (Select only S

 + O)
KMno4 CH2

CH2

OH

OH

CH2

CH2

OH

OH
2NaHCO3 + 2 NaCl 

Cold

H2SO4

Heat
O O

H2

OH

CH
2

OH
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(Select only Six)       [12 Marks] 

 + CO2

        

 

+ 2 H2O

 



 

 

v. Diethylmalonate    

vi.   Barbituric acid 

 vii. Alanine      

 viii. Allyl alcohol 
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(B) What is the Action of :                                                                                                [8 Marks]                 

i. Na. metal or Na/ Ethoxide On:   a. Ethylene glycol                           b. Diethyl malonate 

CH2

CH2

OH

OH
i.a. + Na

CH2

CH2

ONa

ONa

CH2

CH2

OH

ONa

50 C Na

160 C
 

H2C

COOEt

COOEt
Na OEt HC

COOEt

COOEt

Nab.

 

 ii. HCl  On:    a. Glycerol                                        b. Ethylene glycol 

CH2

HC

OH

OH

H2C OH

CH2

HC

Cl

OH

H2C OH

ii.a.
HCl

CH2

HC

OH

Cl

H2C OH

+

 

CH2

CH2

OH

OH

CH2

CH2

Cl

Cl
b.

HCl
CH2

CH2

Cl

OH

HCl

160 200
 

    iii. Dil HNO3 On:  a. Glycerol                        b. Ethylene glycol 

CH2

HC

OH

OH

H2C OH

iii.a.
Dil. HNO3

CH2

HC

OH

OH

CHO

CH2

HC

OH

OH

COOH

COOH

HC OH

COOH

Glyceraldehyde Glyceric acid
Tartonic acid

 

CH2

CH2

OH

OH

CH2

CHO

OH

b.
Dil. HNO3

CH2

COOH

OH CHO

COOH

COOH

COOH

Glycollic aldehyde Glycollic acid
Glyoxylic acid oxalic acid

 

iv. HIO4 On:     a. Glycerol                          b. Ethylene glycol 

CH2

HC

OH

OH

H2C OH

CH2

CH2

OH

OH

iv. a b.
HIO4 HIO4

2 HCOOH
HCHO

HCOOH
+
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[Q3]  (A) Complete the following equations:              (Select only Five)             [10 Marks] 

 

i.

ii.

iii.

v. H3C OEt

O O

vi.

+   PCl5

+

+

vii.

 + 3 HNO3

+

+

iv.
CH2

CH2

OH

OH

CH2

CH2

OH

OH

+

NH2

S

NH2

POCl3

CH2

CH2

OH

OH

O

CH3

CH3

H3PO4

Glycerol 3 CH3COCl

H2C

COOEt

COOEt

CH3CHO

H2SO4

r.t

CH2

CH2

O

O

C

CH3

CH3

CH2

CH2

Cl

Cl

CH2

HC

OH

OH

H2C OH

CH2

HC

ONO2

ONO2

H2C ONO2

CH2

HC

OCOCH3

OCOCH3

H2C OCOCH3

CH2

H2

C OH

CH2CH2 OH

O

HN

HN

S

O

CH3

 CH3-CH=CH-COOH
i. Pyridine

ii. Heat/ - CO2
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(B) Active methylene compounds are versatile synthetic reagents, Show how can you use ethyl 

acetoacetate or Diethylmalonate to synthesize each of the following compounds:             

(Select only Five)                                                                                                                    [10 Marks]   

i.  Acetylacetone  

 

ii.Succinic acid 

 

iii. Crotonic acid   
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iv. Methyl uracil  

H3C OEt

O O

+

NH2

O

NH2

POCl3

HN

HN

O

O

CH3  

v. Acetoacetic acid 

OC2H5

O

OC2H5

O

C2H5ONa
OC2H5

O

HC

OC2H5

O

Na
CH3COCl

-NaCl

OC2H5

O

CH

OC2H5

O

O

H3C

H2O/ H
OH

O

CH

OH

O

O

H3C

Heat

(- CO2)
CH3COCH2COOH

 

vi. Diethyl acetic acid 

H3C

O

OC2H5

O

C2H5ONa
H3C

O

OC2H5

O

Na

CH3CH2Br
H3C

O

OC2H5

O

CH2CH3

ii. CH3CH2Br

i.C2H5ONa
H3C

O

C

OC2H5

O

CH2CH3

CH2CH3

OH H
OHH

i. conc NaOH

2. H2O/ H

CH COOH

CH2CH3

H3CH2C

CH3COOH + C2H5OH

+

 

 

 

 

 

 

 

 

 

 

 



 

 

vi. Cyclopentanoic                        

 

     

  

 

                                                                                                                             

                                                                                      

yclopentanoic                         

                                                                                                                             All the best wishes

                                                                                                                          Dr. Abdelmotaal El
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All the best wishes,                        

Dr. Abdelmotaal El-Sheikh 


